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Psychometric properties of the
Assessment of Positive Occupation
15 final version in individuals
with mental illness

Takuya Noguchi1,2 and Makoto Kyougoku3

Abstract

Aims: This study was to test the reliability and validity of the Assessment of Positive Occupational 15 (APO-15) for

individuals experiencing mental illness.

Methods: A sample of 408 people experiencing mental illness living in communities or admitted to hospitalized was

recruited. The sample has completed demographic information, the Assessment of Positive Occupation 15 (APO-15),

the Japanese version of the Self-identified Stage of Recovery Part-B (SISR-B), the Japanese version of the Recovery

Assessment Scale (RAS), the General Health Questionnaire 12 (GHQ-12). APO-15 is a measure of how engaged one is

in occupations that promote well-being. The final version of the APO-15 was developed by assessing the validity and

reliability by mainly using confirmatory factor analysis (CFA), item response theory (IRT).

Results: This study indicated satisfactory the validity and reliability of APO-15 in a group of individuals experiencing

mental illness. CFA showed acceptable values for all indices of fit, namely comparative fit index (CFI), Tucker-Lewis

index (TLI) (i.e., greater than .90), and the value of root mean square error of approximation (RMSEA) was .087, which

was acceptable. The IRT showed satisfactory responses for the item slope parameter (a) and item difficulty parameter

(b) in APO-15.

Discussion: APO-15 was demonstrated good psychometric properties in measuring involvement in the occupation to

promote well-being in individuals experiencing mental illness. In conclusion, the APO-15 is an important tool to enable

occupational therapists to assess clients who are not engaged in well-being promoting occupations and thus enable them

to participate in such occupations.
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Introduction

In recent years, an increase in suicides that continue to
increase year after year in mental health problems has
been warning the social issues, such as economic loss
(World Health Organization (WHO), 2013). Therefore,
trends to promote the well-being of individuals with
experiences of mental illness have been observed in the
field of mental health (Corrigan & Phelan, 2004; Slade,
2009; WHO, 2013). These trends suggest that the pro-
motion of well-being should be considered in the reha-
bilitation of clients with experiences of mental illness.
Psychosocial occupational therapy is a client-centered
practice concerned with promoting the well-being of

individuals through occupation (Giroux Bruce & Borg,
2002). Occupation is defined as a center of the human
experience; such as work, leisure, play, self-care, social
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interaction (Wilcock, 2006). Well-being is defined as the
perceived state of harmony in all aspects of one’s life
(Low et al., 1998). Occupational well-being is defined
as a perceived state of satisfaction and pleasure from
everyday experience (Charles & Townsend, 2013;
Schultz, 2015). This study refers to occupations that pro-
mote human health and well-being as positive occupa-
tion and defines them as human experiences that
constitute a state of physical, mental, and social well-
being. From this, at the core of occupational therapy is a
belief about the engagement between occupation and
well-being (Canadian Association of Occupational
Therapists, 1997; Low et al., 1998; Wilcock, 2006).
Therefore, psychosocial occupational therapy needs to
be able to assess involvement in the occupation to pro-
mote well-being.

At present, the relevant assessments used include the
Canadian Occupational Performance Measure
(COPM), the Occupational Self-Assessment (OSA),
the Model of Human Occupation Screening Tool
(MOHOST) has assessments that have been focused
on the relationship between occupation and well-
being (Carswell et al., 2004; Kobayashi et al., 2010;
Parkinson et al., 2008). In other words, they focus on
the clients’ occupation, which is closely related to their
life experiences and daily life, and they are designed to
enable the clients’ occupation. On the other hand, pre-
vious research in occupational therapy, occupational
science, and positive psychology has identified occupa-
tions with evidence for the promotion of health and
well-being. For example, regarding research on flow,
improvements in wellbeing, self-esteem, and subjective
well-being levels have been reported (Larson & von
Eye, 2010; Nakamura & Csikszentmihalyi, 2014;
Rebeiro & Polgar, 1999; Wright et al., 2007).
Meaningful occupation participation has been reported
to promote occupational performance and contribute
to health and well-being (Christiansen et al., 2005;
Crepeau et al., 2009; Eklund et al., 2017). Previous
studies on adults, students, and people with mental ill-
nesses reported that people with gratitude habits are
more optimistic and have higher levels of happiness
and life satisfaction (Algoe, 2012; McCullough et al.,
2002; Post, 2005; Wood et al., 2010). However, in the
field of occupational therapy, there is no measure of
the extent to which clients are engaged in positive occu-
pations that promote health and well-being described
above (Noguchi et al., 2016).

Therefore, we developed a measurement tool called
the Assessment of Positive Occupation 15 (APO-15)
(Noguchi et al., 2016). The theoretical background of
the APO-15 is the PERMA model in positive psychol-
ogy. The PERMA model is a theory that attempts to
understand the state of well-being in individuals
according to the five domains of P(positive emotion),

E(engagement), R(positive relationship), M(meaning),
and A(achievement) (Seligman, 2011). The APO-15 is
unique in that it employs positive occupation with pro-
moting health and well-being as scale items, as
described above. That is, APO-15 is a scale that meas-
ures the extent to which clients are engaged in a posi-
tive occupation. The APO-15 prototype was studied in
110 people with experience of mental illness living in
the community. The APO-15 was examined for scale
characteristics based on statistical evidence, including
exploratory factor analysis (EFA), confirmatory factor
analysis (CFA), and item response theory (IRT). The
results of the EFA converged on 15 items of the four
factors [Positive Relationships, Achievement, Meaning,
and Engagement]. CFA was performed on the APO-15
scale structure, result in a good fit that was confirmed.
IRT showed that APO-15 showed good discrimination
and difficulty in all items. Also, confirmation of the
sensitivity measure in the item characteristic curve
(ICC) showed that APO-15 was highly sensitive to cli-
ents who were less likely to engage in positive occupa-
tion. Thus, the overall assessment properties of the
APO-15 prototype were very good.

On the other hand, although the APO-15 prototype
was developed for people experiencing mental illness
living in the community, to date there have been no
reports confirming its use in hospitalized patients.
Psychosocial occupational therapy supports individu-
als with experiences of mental illness living in the com-
munity and those admitted to the hospitals. Therefore,
the purpose of this study was to investigate the reliabil-
ity and validity of the APO-15 final version with the
aforementioned individuals.

Methods

Ethics statement

The research protocol was approved by the Ethics
Committee of Kibi International University (No. 14-
32) and the Research Ethics Committee of Zikei
Hospital (No. 103[27-2]). All participants provided
both written and verbal informed consent before par-
ticipation. Participation was voluntary, and partici-
pants had the right to withdraw from the research at
any time without providing any reason. This study was
conducted according to the Declaration of Helsinki.

Participants

Sample size was determined with reference to the
COnsensus-based Standards for Selection of Health
Measurement INstruments (COSMIN) (Mokkink
et al., 2019). COSMIN recommends a minimum
sample size of 100 participants. To ensure an enough
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sample size, this study decided to collect a sample of
more than 400 participants. Participants were included
among those diagnosed with a mental illness based on
the DSM-5 who were using psychiatric hospitals, and
day hospitals. The selection criteria were: (1) persons
with a diagnosis of mental illness, (2) persons aged 15
to 75 years of age, and (3) persons agreeing to this
study. Exclusion criteria were (1) medical condition
was unstable and those who were judged by the
doctor or facility manager as impossible to cooperate,
(2) persons aged under the 15, or over the 75, (3) those
who did not agree with this study. The recruitment of
the subject posted posters showing the outline of this
study were displayed in the hall and other easily visible
places and asked for participation under the subject’s
free will. Also, subjects who expressed interest in the
study were individually presented with a guide describ-
ing the study’s content to review with them and obtain
their consent. To ensure a large number of subjects,
this study also sought the cooperation of adolescents
(i.e., 15-18 years old) clients with their own and their
families’ consent.

Measures

The study asked subjects to respond to the measures
listed below. In this study, we also used a scale related
to recovery, because recovery has become an important
trend in the psychiatric field in recent years (Corrigan
& Phelan, 2004; Slade, 2009; WHO, 2013).

Demographic information

We examined age, gender, diagnosis, and sense of happi-
ness. Happiness was scored on a five-point Likert scale,
ranging from 1 (not at all happy) to 5 (very happy).

APO-15

The APO-15 is a self-administered scale that measures
the extent to which people with experiences of mental
illness can engage in positive occupations. APO-15 is a
15-item measure of engagement in a positive occupation
based on four factors: Positive relationship (5 items),
Achievement (4 items), Meaning (3 items), and
Engagement (3 items). A positive relationship is defined
as derive happiness and satisfaction from human rela-
tionships. Achievement is defined as an attempt to com-
plete a target in life. Meaning is defined as significance
found in activities and life. Engagement is defined as the
flow experienced and the process leading to it. APO-15
evaluates 15 items on a 4-point Likert scale
(1¼ disagree, 4¼ agree). High total scores are related
to a higher degree of well-being through positive occu-
pation (Noguchi et al., 2016). APO-15 is paper-based
and can be easily completed in 5 to 10minutes.

The Japanese version of the Self-identified Stage of
Recovery Part-B (SISR-B)

SISR-B measures the process of recovery based on four
factors: hope (1 item), identity (1 item), meaning (1
item), and responsibility (1 item). SISR-B is assessed
using a 6-point Likert scale from 1 (strongly disagree)
to 6 (strongly agree). Higher total scores of SISR-B
indicate a higher recovery level (Chiba, Kawakami,
et al., 2010).

The Japanese version of the Recovery Assessment
Scale (RAS)

We selected RAS, which is comprised of 24 items, to
measure the perceptions of recovery in five factors: per-
sonal confidence and hope (9 items), willingness to ask
for help (3 items), goals and success orientation
(5 items), reliance on others (4 items), and no domina-
tion by the symptoms (3 items). RAS is evaluated using
a 5-point Likert scale from 1 (strongly disagree) to
5 (strongly agree). A high RAS total score indicates a
higher recovery level (Chiba, Miyamoto, et al., 2010).

The General Health Questionnaire-12 (GHQ-12)

We used GHQ-12, which is comprised of 12 items, each
evaluates the severity of a mental problem over the past
few weeks. GHQ-12 had two factors; it includes previ-
ous studies on depressive anxiety (6 items) and disabil-
ity (6 items). Each item is assessed on a 4-point Likert
scale from 1 (can have) to 4 (could not have at all)
(Lesage et al., 2011). The two most commonly used
scoring types are the bi-modal (0-0-1-1) and Likert
scoring methods (0-1-2-3) (Liang et al., 2016). We
used a standard 0-0-1-1 scoring system for interpreta-
tion of results (0¼ codes 1 and 2, 1¼ codes 3 and 4).

Statistical analysis

This study followed the standards established by the
COSMIN (Mokkink et al., 2019). COSMIN is alarmed
by the fact that despite the development of many scales,
the characteristics that need to be elucidated scientifi-
cally have not been adequately tested. Therefore,
COSMIN has been developed to solve the above prob-
lems, and it defines the scale characteristics to be
revealed in many aspects. The elucidation of scale
properties proposed by COMIN has four aspects: reli-
ability, validity, responsiveness, and interpretability.
This study used polyserial correlation coefficient, struc-
tural validity, hypothesis testing, and concurrent valid-
ity were used to investigate the validity of APO-15 with
reference to COSMIN. Entropy, internal consistency
reliability, and item response were used to investigate
reliability. Also, the cut-off point was calculated for
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interpretability. SPSS Statistics (https://www.ibm.com/
jp-ja/products/spss-statistics) was used for descriptive

statistics, internal consistency reliability, and concur-
rent validity. HAD (http://norimune.net/had) was
used for the normality test. Exametrika (http://ant

lers.rd.dnc.ac.jp/�shojima/exmk/index.htm) was used
for considering the validity of the items. Mplus 7.3
(http://www.statmodel.com) was used for CFA,

hypothesis testing (convergence and discriminant valid-
ity), and IRT analysis.

Sample characteristics

The demographic data were summarized using descrip-
tive statistics.

Item validity

We assessed the item validity using polyserial correla-
tion coefficients with critical values above 0.2 and
entropy with critical values above 0.5 (Toyota, 2009),

and the normality test used was the Jarque-Bera test
(p< 0.05).

Structural validity

The factor structure of APO-15 was determined by
performing CFA using a weighted least squares estima-
tion with mean and variance (WLSMV), with missing

data. WLSMV is suitable for the analysis of categorical
data. We used three indices to assess the model fits of
CFA based on APO-15 factor structures. The first

index was the root mean square error of approximation
(RAMSE), with critical values of 0.08–0.10, indicating
a mediocre fit, and those of <0.08 indicated a good fit

(MacCallum et al., 1996). The second and third indices
were the comparative fit index (CFI) and the Tucker-
Lewis index (TLI), with critical values above 0.95

(Kline, 2011).

Hypothesis testing (convergent validity and

discriminant validity)

In hypothesis testing, we used the multitrait scaling anal-
ysis to examine convergent and discriminant validity

(Hays & Hayashi, 1990). Specifically, evaluated using
the square of the correlation between the factors and
average variance extracted (AVE) based on the factor

structure of APO-15 supported by CFA. Convergent
validity indicates whether each factor assumed to be a
component of the scale can properly measure the con-

struct. Discriminative validity indicates whether each
factor assumed to be a component of the scale can mea-
sure the construct from a different aspect. Therefore, this

study confirms whether the four factors of the APO-15
measure “engaging in a positive occupation” with

convergent validity. Also, discriminant validity confirmed

whether the four elements of the APO-15 (positive rela-

tionship, accomplishment, meaning, and engagement)

were able to measure the construct from different aspects

of the construct. Discriminant validity was assessed by

the comparison of the squared correlation between each

pair of constructs against the average of AVE.

Convergent validity was assessed to investigate whether

the square root of each AVE value belonging to each

latent construct was >0.5 (Fornell & Larcker, 1981).

Internal consistency reliability

Internal consistency reliability was evaluated using

Cronbach’s a coefficient. Cronbach alpha values of

0.7 or higher indicate acceptable internal consistency

(Gliem & Gliem, 2003).

Concurrent validity

Concurrent validity was determined using Spearman’s

rank correlation coefficient to measure the association

between each item of APO-15, the sensation of happi-

ness, SISR-B, and RAS. The criteria for the correlation

coefficient are r< 0.3: none or very weak, 0.3< r< 0.5:

weak, 0.5< r< 0.7: moderate, 0.7< r< 0.9: strong.

Item response

Item response was assessed by performing graded IRT

using maximum likelihood robust (MLR). The IRT esti-

mated the item slope parameters and item difficulty

parameters, total information curve (TIC) in APO-15.

(Kosugi & Shimizu, 2014). The item discrimination

allows for determining how well items identify clients at

different levels of the latent trait. The critical value of 0.5

to 2.0 for item discrimination and an absolute value of

–4.0 to 4.0 for item difficulty is typical ranges. (Fayers

et al., 2005; Toyota, 2009; Yang & Kao, 2014). The IRT

was employed to estimate Akaike’s information criterion

(AIC) and Bayesian information criterion (BIC).

Cut-off point

The purpose of using cut-off point in the examination

and measurement is to identify a pathological condi-

tion, and it is a value that delimits the range that is

considered normal based on the reference range. In

other words, the reason for using the cut-off point in

the APO-15 is to distinguish between clients who can

engage in positive occupations and those who are not.

The cut-off point for APO-15 was assessed against

GHQ-12 as the gold standard by calculating the receiv-

er operating characteristic (ROC) curves. ROC curve is

a graph of sensitivity and 1-specificity. The area under
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the ROC curve of >0.70 was chosen as the critical

value to identify good prediction (Mandrekar, 2010).

Results

Sample characteristics

Table 1 shows that there were a total of 408 partici-

pants (mean age was 52.4� 13.05 years): 273 (67%)

were males and 135 (33%) were females. Also, the diag-

nosis for 302 participants (74%) was schizophrenia: 53

participants (12.99%) were having mood disorders:

and others for 53 participants (12.99%). The partici-

pants’ details are presented in Table 1.

Item validity

Table 2 shows the values of the Jarque-Bera test, poly-

serial correlation coefficient, and entropy for each item

of APO-15. Normal distribution was shown in item 14.

polyserial correlation coefficients indicated values (.550

to .747), and entropy indicated values (1.661 to 1.837).

In other words, APO-15 had only one item that could

be checked for normality. On the other hand, the APO-

15 showed the association between each item and the

total score, indicating that the amount of information

obtained from each item is sufficient.

Structural validity

Table 3 shows the results of the CFA. CFA of APO-15

was a good estimate of the model fit (RMSEA¼ .087;

CFI¼ .946; TLI¼ .932). In other words, the four-

factor structure of the model assumed in APO-15 was

found to be valid.

Hypothesis testing (convergent and discriminant

validity)

APO-15 demonstrated good convergent (AVE¼ .446

to .641) and discriminant validity (squared correlation

coefficient¼ .396 to .583). From this, although the pos-

itive relationship factor was somewhat smaller than the

criteria, the four APO-15 factors as a whole were

Table 1. Participant characteristics (n¼ 408).

Characteristics Mean (�SD) Total (%)

Age 52.40 (�13.05)

Gender Male 273 (66.91)

Female 135 (33.09)

Living environment Hospital 174 (42.65)

Group home 15 (3.68)

Community 219 (53.67)

Diagnosis Schizophrenia 302 (74.02)

Mood disorder 53 (12.99)

Developmental disability 12 (2.94)

Alcoholism 9 (2.21)

Anxiety disorder 9 (2.21)

Atypical psychosis 5 (1.22)

Other 18 (4.41)

Levels of education Junior high school 76 (18.63)

High school 198 (48.53)

University/College 127 (31.13)

Master 6 (1.47)

Unknown 1 (.24)

Hospitalization experience Yes 344 (84.30)

No 64 (15.7)

Happiness Very good 37 (9.07)

Good 97 (23.77)

Average 150 (36.76)

Fair 85 (20.83)

Poor 38 (9.31)

Unknown 1 (.26)

SD: standard deviation.

The majority of the participants in the cooperating institutions had experienced mental illness such as schizophrenia and mood

disorders.

Noguchi and Kyougoku 7



generally able to measure the construct of being
“engaged in positive occupation”. The four factors
also indicated that it was possible to measure the com-
ponents from different aspects.

Internal consistency reliability

Table 3 shows the results related to internal consistency.
The internal consistency of APO-15 (total score and all
subscales) had a good and acceptable (APO-15 item-
s¼ .893, Positive relationship¼ .741, Achievement¼ .797,
Meaning¼ .782, Engagement¼ .787). This indicates that
the APO-15 items were able to measure the same con-
structs as a whole, and the items corresponding to each
factor were able to adequately measure that factor as well.

Concurrent validity

The concurrent validity was confirmed by the correlations
between APO-15, the sensation of happiness, SISR-B,
RAS, and GHQ-12. APO-15 showed a positive correlation
with participant’s happiness for each factor score (r¼ .128
to .317, p< .01). APO-15 showed a positive correlation
with SISR-B and RAS for each factor score (r¼ .256 to
.660, p< .01). Moreover, APO-15 showed a negative cor-
relation with the 2-factor score of GHQ-12 (r¼�.206 to
�.476, p< .01). In other words, APO-15 was shown to be
moderately associated with recovery issues, although it
had a low association with client well-being.

Item response

Table 4 and Figure 1 show the results of item slope
parameters (a) and item difficulty parameters (b).

Overall, items on APO-15 demonstrated satisfactory

item response, with item slopes (.602 to 1.300). The

item difficulty parameter ranges from APO-15 demon-

strated satisfactory item response in providing the

appropriate discrimination and difficulty indices

(–3.352 to 1.813). Therefore, the APO-15 is particularly

good at finding participants who are unable to engage

in positive occupation and suggests that the 4-point

Likert scale of the APO-15 is functioning adequately.

Cut-off point

Figure 2 shows the cut-off point of APO-15. The cut-

off point became a 43-point sensitivity (.769) and dem-

onstrated generally good results with 1– specificity

(.441). The area under the ROC curve (.664) was

lower than the standard value but demonstrated gener-

ally good results. Therefore, the APO-15 scored more

than 43 points for the state of being able to engage in a

positive occupation, indicating that it would be possi-

ble to distinguish between client states based on those

points.

Discussion

Psychometric properties of APO-15

The APO-15 final version was validated as a self-

administered scale for assessing people living in the

community and the hospital, who are experiencing

mental illness. To the best of our knowledge, this is

the first study on the development of the assessment

of occupational participation to promote well-being. In

Table 2. APO-15 item analysis.

15 items of APO Mean (SD) JB Entropy PCC

Item 1 I’m motivated to fulfill the hope. 2.809 (�.880) .001 1.804 .658

Item 2 I have a thing that you want to achieve there is a purpose. 3.002 (�.960) .000 1.829 .660

Item 3 I am now making efforts to accomplish my goal. 2.956 (�.891) .000 1.778 .710

Item 4 I can talk well with people and work together to get things. 2.676 (�.858) .016 1.791 .713

Item 5 I can make an effort to achieve my goals rather

than my immediate profit.

2.809 (�.828) .011 1.739 .721

Item 6 I can feel are supported by the surrounding people. 3.181 (�.851) .000 1.662 .579

Item 7 I can tackle it concentrate in favorite activities. 3.213 (�.865) .000 1.661 .703

Item 8 I have the utmost living my life. 3.128 (�.848) .000 1.675 .713

Item 9 I live based on my beliefs. 2.956 (�.892) .000 1.787 .744

Item 10 When I have people who are in trouble, I want

to give help immediately.

2.980 (�.832) .000 1.720 .550

Item 11 I feel fulfilled when I can help each other with

people around me.

3.135 (�.844) .000 1.679 .676

Item 12 I’m working to be able to concentrate. 2.870 (�.922) .000 1.837 .747

Item 13 I can concentrate on my hobby. 3.025 (�.908) .000 1.784 .624

Item 14 I always can be considered a good side of things. 2.566 (�.824) .088 1.748 .653

Item 15 I have chosen the way of life of my own proactively. 2.841 (�.868) .001 1.790 .683

SD: standard deviation; PCC: polyserial correlation coefficient; JB: Jarque-Bera test.
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conclusion, APO-15 showed good results in terms of

validity, reliability, and interpretability.
Firstly, in terms of validity, APO-15 had an overall

good model fit. The structural validity of APO-15 was

assessed by CFA; it indicated a good model fit (Table 3).

This means that the APO-15’s four-factor scale structure

can be applied not only to clients living in the commu-

nity who are experiencing mental illness, group homes,

and inpatient facilities. For each item score of the poly-

serial correlation coefficient of APO-15, the reference

value was confirmed as being higher (Table 2). The

hypothesis testing was demonstrated good value for

the convergent and discriminant validity of APO-15.

On the other hand, the positive relationship obtained a

rather small value in discriminant validity and may need

to be reviewed in the future. However, the only factor

that showed small values was the above-mentioned part,

which overall does not seem to compromise the discrim-

inant validity of APO-15. Also, the concurrent validity

of APO-15 was tested by Happiness, SISR-B, RAS, and

GHQ-12 which showed a weak correlation with

Happiness, but a moderate correlation with SISR-B,

RAS, and GHQ-12. An almost modest negative corre-

lation among APO-15, GHQ-12 was observed. This

finding was consistent with the purpose of measuring

occupation participation to promote well-being with

APO-15. The degree of positive occupational engage-

ment as measured by the APO-15 might indicate that

it is associated with recovery and mental health for indi-

viduals experiencing mental illness.
Secondly, the reliability of APO-15 was assessed by

Cronbach’s a coefficient, internal consistency was

Table 3. Structural validity and internal consistency reliability of APO-15.

APO-15 items (a¼ .893) Estimate SE Est./SE Two-tailed p value

Latent variables

Factor 1: Positive relationship (a¼ .741)

Item 4 .731 .032 22.533 .000

Item 6 .666 .037 17.977 .000

Item 10 .568 .039 14.734 .000

Item 11 .702 .030 23.322 .000

Item 14 .664 .033 20.127 .000

Factor 2: Achievement (a¼ .797)

Item 1 .749 .031 24.131 .000

Item 2 .753 .027 27.787 .000

Item 3 .775 .026 30.359 .000

Item 5 .809 .025 32.634 .000

Factor 3: Meaning (a¼ .782)

Item 8 .756 .029 26.017 .000

Item 9 .856 .021 40.386 .000

Item 15 .783 .025 31.581 .000

Factor 4: Engagement (a¼ .787)

Item 7 .825 .028 29.652 .000

Item 12 .839 .025 33.446 .000

Item 13 .735 .028 26.153 .000

Factor correlation

Factor 2

Factor 1 .384 .032 11.851 .000

Factor 3

Factor 1 .422 .033 12.903 .000

Factor 2 .436 .032 13.601 .000

Factor 4

Factor 1 .436 .035 12.349 .000

Factor 2 .420 .032 12.963 .000

Factor 3 .393 .035 11.086 .000

Model fit information

RMSEA .087 (90% CI¼ .077–.096)

CFI .946

TLI .932

CI: confidence interval, Factor 1: achievement; Factor 2: meaning; Factor 3: positive relationship; Factor 4: engagement, a¼Cronbach’s alpha

coefficient.
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acceptable. Also, IRT was used to assess the individual
item characteristics of APO-15. APO-15 had modest
item slope parameters (.602 to 1.300). The difficulty
parameter scores for APO-15 were very wide (�3.352

to 1.813) (Table 4 and Figure 1). These results show
that the APO-15 strongly supports good item responses
and that the item design using the 4-point Likert scale
also works correctly. As mentioned above, we believe
that the evidence is sufficient to demonstrate the valid-
ity and reliability of APO-15.

Third, the cut-off point of APO-15 became a 43-
point sensitivity (.769) and 1– specificity (.441) with
generally good results (Figure 2). Consequently, it
can provide useful information for occupational thera-
pists in the selection of clients to be supported through
the cut-off value (43 points) of APO-15.

Table 4. Item response of APO-15.

Items of APO a b1 b2 b3

Factor 1

Item 4 .920 –1.975 –.385 1.383

Item 6 .795 –2.695 –1.413 .318

Item 10 .602 –3.352 –1.198 1.036

Item 11 .803 –2.700 –1.287 .458

Item 14 .824 –2.094 –.163 1.813

Factor 2

Item 1 1.042 –1.932 –.603 1.004

Item 2 .914 –2.050 –.835 .451

Item 3 1.021 –1.983 –.876 .716

Item 5 1.221 –1.991 –.542 1.043

Factor 3

Item 8 1.022 –2.212 –1.186 .428

Item 9 1.300 –1.841 –.751 1.588

Item 15 1.094 –2.027 –.598 .921

Factor 4

Item 7 .999 –2.401 –1.200 .164

Item 12 1.055 –1.827 –.651 .795

Item 13 .769 –2.482 –1.030 .579

Information criteria

AIC 12999.479

BIC 13240.155

a: item slope parameters; b: difficulty parameters; AIC: Akaike’s infor-

mation criterion; BIC: Bayesian information criterion; Factor 1: positive

relationship; Factor 2: achievement; Factor 3: meaning, Factor 4:

engagement.

Figure 1. TIC of APO-15. h¼ capability value, 0¼ standard capacity. APO-15 is its focus on the level of participation in the
occupation to promote well-being. 0 more of the clients having a positive value is determined to be able to participate in the
occupation promoting wellbeing. On the other hand, less than or equal to 0 clients who have negative values are judged to be
constraints on participating in well-being promoting occupations. APO-15 has a high measurement sensitivity to clients with par-
ticipating constrained in occupation promoting well-being.

Figure 2. ROC curve of APO-15. The cut-off point became a
43-point sensitivity (.769) and demonstrated results with 1–
specificity (.441). Area under the ROC curve (.664) was lower
than standard value demonstrated result.
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Clinical application of APO-15

The APO-15 can be used for people living in the com-

munity and inpatients experiencing mental illness

within the practice of psychosocial occupational ther-

apy. Specifically, the APO-15 can be used to assess a

client’s well-being status or changes in well-being

based on engagement in positive occupation in the

course of psychosocial occupational therapy. Also,

the APO-15 can be used by occupational therapists

to design occupational therapy interventions to pro-

mote the client’s well-being based on the results of the

assessment, because all items on the scale consist of

occupations that are likely to promote well-being. For

example, clients who can engage well in a positive

relationship occupation may be able to use the

strengths of that occupation to further promote

well-being. Also, clients with mental illness who

could not find any meaning in their lives may be sup-

ported to seek meaning in their lives again by provid-

ing positive occupations related to other factors that

promote well-being (positive relationships, achieve-

ment, and engagement). In conclusion, the APO-15

has the potential to contribute to clinical reasoning

for evaluation and interventions in engaging in posi-

tive occupations. Therefore, APO-15 may be helpful

in individuals with mental disabilities and may serve

as a means of promoting the outcomes for psychoso-

cial occupational therapy.

Limitations

This study design has several limitations. First, we had

not investigated test-retest reliability. Secondly, the

survey was conducted at only 20 sites, and the majority

of the sample was individuals who had experienced

schizophrenia. Third, all participants were Japanese

only. Fourth, the APO-15 may need to go through

continuous investigation for the cut-off point because

the area under the ROC curve was slightly smaller than

the standard value. Fifth, the cross-cultural validity of

the APO-15 had not been tested yet. Despite these lim-

itations, APO-15 as a measure for estimating occupa-

tion participation to promote the well-being of the

client, is still a valid and reliable tool. In the future,

there will be a need to translate the APO-15 to make it

available to the English-speaking population.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest

with respect to the research, authorship, and/or publication

of this article.

Funding

The author(s) received no financial support for the research,

authorship, and/or publication of this article.

ORCID iD

Takuya Noguchi https://orcid.org/0000-0001-5889-1983

References

Algoe, S. B. (2012). Find, remind, and bind: The functions of

gratitude in everyday relationships. Social and Personality

Psychology Compass, 6, 455–469.
Canadian Association of Occupational Therapists. (1997).

Enabling occupation: An occupational therapy perspective.

CAOT Publications.
Carswell, A., McColl, M. A., Baptiste, S., Law, M.,

Polatajko, H., & Pollock, N. (2004). The Canadian

Occupational Performance Measure: A research and clin-

ical literature review. Canadian Journal of Occupational

Therapy, 71, 210–222.
Charles, C., & Townsend, E. (2013). Introduction to occupa-

tion: The art of science and living (2nd ed.). Perason New

International Edition.
Chiba, R., Kawakami, N., Miyamoto, Y., & Andresen, R.

(2010). Reliability and validity of the Japanese version of

the Self-Identified Stage of Recovery for people with long

term mental illness. International Journal of Mental Health

Nursing, 19, 195–202. doi: 10.1111/j.1447-0349.2009.00656.x
Chiba, R., Miyamoto, Y., & Kawakami, N. (2010). Reliability

and validity of the Japanese version of the Recovery

Assessment Scale (RAS) for people with chronic mental ill-

ness: Scale development. International Journal of Nursing

Studies, 47, 314–322. doi: 10.1016/j.ijnurstu.2009.07.006
Christiansen, C., Baum, C. M., Bass-Haugen, J., & Bass,

J. D. (Eds). (2005). Occupational therapy: Performance,

participation, and well-being. Slack Incorporated.
Corrigan, P. W., & Phelan, S. M. (2004). Social support and

recovery in people with serious mental illness. Community

Mental Health Journal, 40, 513–523. doi: 10.1007/s10597-

004-6125-5
Crepeau, E. B., Cohn, E. S., & Schell, B. A. B. (Eds). (2009).

Willard & spackman’s occupational therapy (11th ed.).

Wolters Kluwer/Lippincott.
Eklund, M., Tj€ornstrand, C., Sandlund, M., & Argentzell, E.

(2017). Effectiveness of Balancing Everyday Life (BEL)

versus standard occupational therapy for activity engage-

ment and functioning among people with mental illness –

A cluster RCT study. BMC Psychiatry, 17, 363.
Fayers, P. M., Hays, R., & Hays, R. D. (2005). Assessing

quality of life in clinical trials: Methods and practice (2nd

ed.). Oxford University Press.
Fornell, C., & Larcker, D. F. (1981). Evaluating structural

equation models with unobservable variables and mea-

surement error. Journal of Marketing Research, 18, 39–50.
Giroux Bruce, M. A., & Borg, B. (2002). Psychosocial frames

of reference: Core for occupation-based practice. SLACK

Incorporated. doi: 10.5014/ajot.57.4.478a
Gliem, J. A., & Gliem, R. R. (2003). Calculating, interpreting,

and reporting Cronbach’s alpha reliability coefficient for

Noguchi and Kyougoku 11

https://orcid.org/0000-0001-5889-1983
https://orcid.org/0000-0001-5889-1983


Likert-type scales. Midwest Research-to-Practice Conference
in Adult, Continuing, and Community Education, The Ohio
State University, Columbus, US.

Hays, R. D., & Hayashi, T. (1990). Beyond internal consisten-
cy reliability: Rationale and user’s guide for multitrait anal-
ysis program on the microcomputer. Behavior Research

Methods, Instruments, & Computers, 22, 167–175.
Kline, R. B. (2011). Principles and practice of structural equa-

tion modeling (3rd ed.). Guilford press.
Kobayashi, N., Yamada, T., Kawamata, H., Ishibashi, Y., &

Ishii, Y. (2010). Examining validity of the Occupational
Self Assessment revised for healthy older people: Using
Rasch analysis. Japanese Journal of Occupational

Behavior, 14, 33–40 (in Japanese).
Kosugi, K., & Shimizu, H. (2014). Introduction to structural

equation modeling by mplus and R. Kitaoji syobo.
Larson, E., & von Eye, A. (2010). Beyond flow: Temporality

and participation in everyday activities. The American

Journal of Occupational Therapy : Official Publication of

the American Occupational Therapy Association, 64, 152–163.
Lesage, F. X., Sonia, M. R., Resend, S. M., Deschamps, F.,

& Berjot, S. (2011). Validation of the General Health
Questionnaire (GHQ-12) adapted to a work-related con-
text. Open Journal of Preventive Medicine, 01, 44–48. doi:
10.4236/ojpm,2011.12007

Liang, Y., Wang, L., & Yin, X. (2016). The factor structure of
the 12-item general health questionnaire (GHQ-12) in
young Chinese civil servants. Health and Quality of Life

Outcomes, 14, 1–9. doi: 10.1186/s12955-016-0539-y
Low, M., Steinwender, S., & Leclair, L. (1998). Occupation,

health and well-being. Canadian Journal of Occupational

Therapy, 65, 81–91. doi: 10.1177/000841740707400403
MacCallum, R. C., Browne, M. W., & Sugawara, H. M.

(1996). Power analysis and determination of sample size
for covariance structure modeling. Psychological Methods,
1, 130–149.

McCullough, M. E., Emmons, R. A., & Tsang, J. A. (2002).
The grateful disposition: A conceptual and empirical topog-
raphy. Journal of Personality and Social Psychology, 82,
112–127.

Mandrekar, J. N. (2010). Receiver operating characteristic
curve in diagnostic test assessment. Journal of Thoracic

Oncology: Official Publication of the International

Association for the Study of Lung Cancer, 5, 1315–1316.
Mokkink, L. B., Prinsen, C. A. C., Patrick, D. L., Alonso, J.,

Bouter, L. M., de Vet, H. C., & Erwee, C. B. (2019).
COSMIN Study Design checklist for Patient-reported out-
come measurement instruments. Retrieved from https://

www. cosmin.nl/wp-content/uploads/COSMIN-study-
designing-checklist_final.pdf (accessed May 20, 2020).

Nakamura, J., & Csikszentmihalyi, M. (2014). The concept of
flow. In Flow and the foundations of positive psychology.
Springer.

Noguchi, T., Kyougoku, M., & Teraoka, M. (2016).
Development of the Assessment of Positive Occupation
(APO) participation to promote the well-being. Sogo

Rihabiriteshon, 44, 1097–1106 (in Japanese).
Parkinson, S., Chester, A., Cratchley, S., & Rowbottom, J.

(2008). Application of the Model of Human Occupation
Screening Tool (MOHOST assessment) in an acute psy-
chiatric setting. Occupational Therapy in Health Care, 22,
63–75.

Post, S. G. (2005). Altruism, happiness, and health: It’s good
to be good. International Journal of Behavioral Medicine,
12, 66–77.

Rebeiro, K. L., & Polgar, J. M. (1999). Enabling occupation-
al performance: Optimal experiences in therapy. Canadian

Journal of Occupational Therapy, 66, 14–22.
Schultz, M. L. (2015). Occupational well-being: The develop-

ment of a theory and a measure. Retrieved from http://
krex.k-state.edu/dspace/handle/2097/746

Seligman, M. E. P. (2011). Flourish. Simon & Schuster.
Slade, M. (2009). Personal recovery and mental illness: A guide

for mental health professionals. Cambrige University Press.
doi: 10.1192/bjp.bp.109.069997

Toyota, H. (2009). Item response theory (case study): A new

way of constructing psychological tests. Asakura Shoten.
Wilcock, A. A. (2006). An occupational perspective of health

(2nd ed.). SLACK Incorporated. doi: 10.1080/
01924780903295804

Wood, A. M., Froh, J. J., & Geraghty, A. W. (2010).
Gratitude and well-being: A review and theoretical inte-
gration. Clinical Psychology Review, 30, 890–905.

World Health Organization (WHO). (2013). Mental health
action plan 2013–2020. Retrieved from https://apps.who.
int/iris/bitstream/handle/10665/89966/9789241506021_
eng.pdf;jsessionid=8477C918A2D794D7EAF53C05A
6E7C39F?sequence=1

Wright, J. J., Sadlo, G., & Stew, G. (2007). Further explora-
tions into the conundrum of flow process. Journal of

Occupational Science, 14, 136–144.
Yang, F. M., & Kao, S. T. (2014). Item response theory for

measurement validity. Shanghai Archives of Psychiatry,
26, 171–177. doi: 10.3969/j.issn.1002-0829.2014.03.010

12 Hong Kong Journal of Occupational Therapy 34(1)

https://www. cosmin.nl/wp-content/uploads/COSMIN-study-designing-checklist_final.pdf
https://www. cosmin.nl/wp-content/uploads/COSMIN-study-designing-checklist_final.pdf
https://www. cosmin.nl/wp-content/uploads/COSMIN-study-designing-checklist_final.pdf
http://krex.k-state.edu/dspace/handle/2097/746
http://krex.k-state.edu/dspace/handle/2097/746
https://apps.who.int/iris/bitstream/handle/10665/89966/9789241506021_eng.pdf;jsessionid=8477C918A2D794D7EAF53C05A6E7C39F?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/89966/9789241506021_eng.pdf;jsessionid=8477C918A2D794D7EAF53C05A6E7C39F?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/89966/9789241506021_eng.pdf;jsessionid=8477C918A2D794D7EAF53C05A6E7C39F?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/89966/9789241506021_eng.pdf;jsessionid=8477C918A2D794D7EAF53C05A6E7C39F?sequence=1

	table-fn1-1569186120985413
	table-fn2-1569186120985413
	table-fn3-1569186120985413
	table-fn4-1569186120985413
	table-fn5-1569186120985413

